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Chapter 1: Introduction and Literature Review
The idea for this thesis originated from our personal relationships with urban parks and
passions for environmental issues. It was also guided by a general understanding that urban parks
play an important role in community life, are the results of complex and historical urban
planning processes, and are an essential part of environmental justice in urban centers. We also
wanted to incorporate the utility of using modern mapping tools to observe geographic patterns
and urban park data that inform social dynamics. With a lens of environmental justice, the goal
of this project will be to assess park quality and accessibility in Hartford and New Haven, by
gathering public information and using GIS/data visualization tools. We will compare these
cities to one another as well as place them in relation with cities around the country.
The Trust for the Public Land (TPL) has an existing ParkScore rating system (Appendix
1) that evaluates the quality of a city’s park system. However, the TPL is limited in its scope and
only calculates a ParkScore for the 100 largest cities in the United States. Hartford and New
Haven are two cities that do not receive the full analysis and rating of a ParkScore. They are
given only a measure of resident park accessibility via walking. This is not a complete analysis
of the cities’ park systems, so we hope to compile information about the cities in order to
compare them and place them in relation to other major cities across the country. Because of
historical efforts in both cities to create robust parks systems, we expect that even though
Hartford and New Haven are not among the top 100 largest cities in the US, they are comparable
to the cities in the ParkScore rating system. However, ParkScore does not include demographic
equity in its points calculations for the scoring system. We expect that this lack of equity
prevents ParkScore from providing a complete analysis of the quality of a park system.
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1.1 The History of Urban Parks
Parks were created in the 16th century in Europe, in order to imitate nature while
highlighting the built environments of urban parks (Baljon, 1992). During this time, parks and
gardens remained private and open only to European royal and wealthy families that owned the
land (Schad, 2015). Landscape gardeners in England designed parks for the elite, establishing
many royal gardens in London including Hyde Park, St. James’s Park, and Kensington Gardens
(Sadeghian & Vardanyan, 2015). Additionally, many of these parks were less parks as we know
them today and more royal hunting grounds, referred to as “deer parks.” (Delman, 2018). It
wasn’t until the 17th century when these royal grounds were available and open to the public
while the English style of park became popular in Europe (Rosenzweig & Blackmar, 1992). The
first publicly funded park in the Western world, Birkenhead Park in Liverpool, was opened to the
public in 1850 (Olmsted, 1852). Urban parks were widely spread across Europe by the end of the
18th century (Rosenzweig & Blackmar, 1992).
The history of urban parks in the US followed this European tradition of open lands for
public use. Commons and greens along American east coast cities were created approximately 15
years after the park development in England (Corburn, 2009). Two early examples of American
urban park development included the Boston Commons, created in 1625, and the squares of
Savannah, GA, the first of which created in 1733 (National Park Service, 2021; Visit Savannah,
2021). Both of these parks played important roles in defining landscape architecture,
conservation, and recreation. With a desire to create both aesthetically pleasing places and
practical locations to bury the dead, the cemetery movement began in Cambridge, MA. In 1831,
Mount Auburn was created as a new use of land: a peaceful, beautiful, and naturalistic space for
people to pay respect to their loved ones away from the burials in the city center (Mount Auburn
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Cemetery, 2021). However, American parks did not develop “from European urban models but
from an anti-urban ideal that dwelt on the traditional prescription for relief from the evils of the
city- to escape to the country” (Cranz, 1982, p. 5). In this way, the creators of American urban
parks intended to provide a space for all urban residents to avoid crime, disease, and other evils
of the city. The wealthy residents were provided with luxurious spaces to contemplate nature,
while the parks also provided respite for workers. This built off of the idea of “parks as lungs”
that aimed to provide fresh air to residents and even combat miasmas, or the filth and stenches
from the industrialized city and lack of sanitation infrastructure that were erroneously theorized
as the main explanation for the disease and epidemics from the beginning of the 19th century
(Crompton, 2013; Crompton, 2016).
Even though the tradition of public park development began on the east coast of the
country, generalizations of the American park movement as a whole can be made because, as
Cranz (1982) explains, American urban parks development has been notably consistent across
the country. In consequence, Cranz categorizes the distinct forms of American urban parks in
history into four types: “the pleasure ground” (1850-1900), “the reform park” (1900-1930), “the
recreation facility” (1930-1965), and “the open space system” (1965-?) (Cranz, 1982).
The pleasure ground parks were generally very large, pastoral parks planned on the edges
of cities in order to simulate and be in aesthetic cohesion with nature. Frederick Law Olmsted,
considered the father of landscape architecture in America, was at the forefront of the urban
parks movement during the pleasure ground period. He believed that this form of naturalistic
park environment “employs the mind without fatigue and yet exercises it; tranquilizes it and yet
enlivens it; and thus, through the influence of the mind over the body, gives the effect of
refreshing rest and reinvigoration of the whole system” (Olmsted, 1865). Perhaps the most
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notable and influential design of Olmsted’s was the design of New York’s Central Park with his
peer Calvert Vaux (Schad, 2015). Central Park is described as “the first large landscaped public
park in the nation” that has left a lasting social, cultural, and economic impact on the city (Urban,
2015). Central Park not only started Olmsted’s prolific career in park design, but inspired cities
around the country to create their own urban parks (Urban, 2015).
The second park model, the reform park, was activated by small parks advocates and
playground advocates at the end of the 19th century. These parks were smaller in city blocks,
were more accessible to the working class communities, and were designed with children’s play
activities in mind (swimming pools, sandlots, etc.) (Cranz, 1982). Playgrounds were prioritized
not just as a cultural phenomenon, but as a social movement to provide safe places for children to
play and embrace childhood as a life stage. Leaders from the Progressive Era like Jane Addams,
Joseph Lee, Robert Woods, and Lilian Wald joined the Playground Association of America to
support these playgrounds and the public benefits of them. As a result, 3994 playgrounds were
built in parks across the country by 1917 (McArthur, 1975).
Robert Moses epitomized the third park model alongside his plans of urban renewal era
of New York City in 1930. He saw these recreational sites as a necessary governmental service
and quickly spread these recreational facility parks across the city (Rosenzweig & Blackmar,
1992). However, with this rapid expansion of recreational parks, the social and artistic aspects of
parks were overlooked (Cranz, 1982). The recreation facility was entirely focused on active
recreational activities with limited land and green space surrounding these facilities. Recreational
facilities included space for basketball, football, tennis, swimming, flower beds, concert areas,
horseshoe throwing, picnic grounds, bicycle paths, and more (Young, 1995). Parks with these
different recreational facilities were promoted especially to combat poverty, crime, and poor
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health (Young 1995). These parks were extended out into the suburban areas and therefore
mainly benefited suburban families (Cranz, 1982).
In 1965, the fourth park model, the open space system, reflected a new attitude towards
parks that accepted all open space as potential park space. It was about having open space for
people to use as they wish. This explains the free-form play equipment, art, versatility, and
interactive elements that we see in our urban parks today (Cranz, 1982). This model of park takes
on an innovative approach that has made parks more accessible and creative.
Throughout history, parks have been an essential avenue of recreation and respite for city
dwellers. However, the history of parks cannot be discussed without the recognition of the equity
issues deeply imbedded. For example, while pleasure grounds were planned with the bold
mission of equal access to parks for all, the reality was that upper middle class people were the
main beneficiaries from them (Cranz & Boland, 2004). Even Central Park, a beloved urban park
today, has a history of overlooked immigrant labor, the relocation of a prominent Black
community, and class clashes within the park (New York Hotel and Motel Trades Council, 2013;
Central Park Conservancy, 2018; Taylor, 1999). Environmental sociologist Dorceta Taylor,
discusses other criticisms of park planning processes and the history of urban parks, such as the
use of urban parks as a tool for social control and assimilation into “accepted” social behaviors.
Taylor (1999) states that, “by controlling how, when, and how many parks were provided; the
distribution of parks; their size, layout, and management; the middle class could supervise the
working class in their non-work hours and attempt to control their behavior” (p. 441). In this
way, the working class and poor had to follow the rules of the middle class in order to use the
parks (Taylor, 1999). Parks as they are today are not without other stories of exclusion and
inequality.
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1.2 The City of Hartford, CT
Founded in 1635, Hartford, Connecticut is one of the oldest cities in the country.
Hartford’s founding was due to the colonization of indigenous land, first by the Dutch and then
English settlers in the 1600s. The land was originally stewarded by the Poquonook, Sicoag,
Tunxis, and Wangunk people (Native Land Digital, 2021). It has a long history as a major center
of commerce in the United States, and contains both the oldest public art museum and oldest
continuously published newspaper in the country. Hartford was the first city in the country to
approve public funds for a park, for Bushnell Park in 1853 (Bushnell Park Foundation, 2021).
In the 19th century, Hartford rose to prominence as one of the richest cities in the
country, following the American Civil War and due in large part to the industrial revolution.
Hartford was a major manufacturing center, with famed industrialists such as Samuel Colt,
Albert Pope, and Franic Pratt & Amos Whitney. Since the late 20th century, Hartford has
transitioned to a service economy that is largely based on insurance, healthcare, and education.
Hartford is known globally as the “Insurance Capital of the World,” and has connections to cities
across the world, notably Springfield, Massachusetts, which forms the self-named “Knowledge
Corridor” partnership. However, Hartford is one of the poorest cities in the country. Despite
being the capital of the state and the fourth largest city in Connecticut, Hartford has struggled
with population and talent loss in the past few decades, most notably in the 1990s. The economy
worsened in the 21st century and Hartford almost filed for Chapter 9 bankruptcy in 2017, before
ultimately getting bailed out by the state.

The population of Hartford is estimated to be 122,556 people (U.S. Census Bureau,
2018). Hartford is a majority-minority city, with only 33.1% of its residents identifying as white.
The median household income is approximately $34,000 (Hartford, 2021). This is a noticeable
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Table 1. Hartford Demographics Data: Race/Ethnicity (U.S. Census Bureau, 2018)
Race/Ethnicity

Percentage of the City

White

33.10%

Black or African American

36.87%

American Indian/Alaskan Native

0.41%

Asian

2.95%

Native Hawaiian and other Pacific Islander

0.06%

Other

21.05%

Mixed

5.55%

Hispanic

44.55%

Table 2. Hartford Demographics Data: Annual Household Income (U.S. Census Bureau, 2018)
Annual Income

Percentage of the City

<$20,000

31.37%

$20,000-$40,000

23.99%

$40,000-$60,000

16.08%

$60,000-$100,000

17.15%

$100,000-$150,000

7.03%

$150,000-$200,000

2.48%

$200,000+

1.91%

Table 3. Hartford Demographics Data: Age (U.S. Census Bureau, 2018)
Age

Percentage of the City

Under 17

23.81%

18-30

23.71%

30-65

41.75%

65-85

9.48%

85+

1.25%
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difference from the state at large, which is 66.3% white and has a median household income of
approximately $76,000 (Connecticut, 2021). Additionally, Hartford’s ethnic groups have shaped
the city. In 2015, 33.7% of the city’s population claimed Puerto Rican ancestry - the second
largest concentration of Puerto Ricans in the Northeast (U.S. Census Bureau, 2018). The largest
ancestry group that is not Hispanic is West Indian Americans (U.S. Census Bureau, 2018).
Hartford is also a young city, with approximately 46% of the city under the age of 30 (Table 3).
For reference on demographics of the city, please review Table 1, Table 2, and Table 3.
The park movement, begun by Fredrick Law Olmsted, was a major inspiration in the
development of Hartford parks, especially as he was a Hartford native. There are eight major
parks in Hartford - Bushnell Park, Colt Park, Elizabeth Park, Goodwin Park, Hyland & Rocky
Ridge Park, Keney Park, Pope Park, and Riverside Park. Olmsted is most famous for his design
of Central Park in New York City, and was a revolutionary figure in the nation’s history of
parks. While Olmsted himself never designed a Hartford park, his firm ended up designing
Elizabeth Park, Goodwin Park, Keney Park, Pope Park, and Riverside Park. Olmsted was a good
friend of Reverend Bushnell, and was asked to design Bushnell Park, but chose to pass it onto a
trusted colleague with similar vision, Jacob Wiedemann (Bushnell Park Foundation, 2021).
Bushnell Park is in the center of downtown Hartford, located adjacent to the state capitol
building, and hosts major city events each year. The Park River used to be a main feature of
Bushnell Park, but it has been buried to prevent flooding damage (City of Hartford, 2021). Colt
Park, former pleasure grounds, is 114 acres and includes Dillon Stadium and historical buildings,
in addition to more typical modern park amenities (City of Hartford, 2021). Elizabeth Park is
known for its horticulture, with the first public rose garden in the country, as well as extensive
trees, gardens, and greenhouses. It also is the site of a popular café (City of Hartford, 2021).
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Goodwin Park is located at the boundary of Hartford and Wethersfield. This park has facilities
for many sports, and a network of ponds that allow fishing, as well as a golf course (City of
Hartford, 2021). Hyland & Rocky Ridge Park, named after two land parcels that were combined
into one park in 1911, boast a series of sports amenities (City of Hartford, 2021). Keney Park is
the second largest urban park in New England, at 693.6 acres. This park also has a golf course
and allows fishing in its main pond, Waltermere Pond (City of Hartford, 2021). It is also home to
the well-established Keney Park Sustainability Project, which has utilized the parkland for a
series of innovative sustainability projects that engage the local community and state at large
(Keney Park Sustainability Project, 2021). Pope Park, at 79 acres, offers multiple sports
amenities, walking opportunities, and a recreation center (City of Hartford, 2021). Lastly,
Riverside Park is a uniquely shaped park that runs along the Connecticut River in downtown
Hartford, and has been through many changes over the years, due to highway construction and
wetlands restoration. It includes an extensive biking trail, and is connected to many major city
events throughout the year (City of Hartford, 2021).
The majority of the major parks projects in Hartford were possible due to the industrial
revolution and its beneficiaries. Bushnell Park was a publicly funded venture, but Reverend
Bushnell was able to persuade the city to engage in the project because of the city’s boom during
the industrial revolution and the needs of its growing city. Colt Park was originally the home
estate of Samuel Colt and Elizabeth Jarvis Colt, before Elizabeth Colt donated it to the city. This
couple led of the Colt’s Manufacturing Company, which was a powerhouse of the industrial
revolution, utilizing interchangeable parts and assembly line technology to be successful. The
land on which Pope Park was built was donated to the city by Colonel Albert Pope, owner of the
Pope Manufacturing Company, which produced bicycles and automobiles. Elizabeth Park was
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the estate of the wealthy Charles Pond, who donated the land to the public in honor of his
deceased wife. Henry Keney also donated his land to the public to form what is now Keney Park.

1.3 The City of New Haven, CT
Founded in 1638, New Haven is a coastal city, and the second largest city in Connecticut.
The city started as a colonial town settled on Quinnipiac land by a group of Puritans looking for
a more religious settlement than their former Massachusetts Bay Colony. New Haven has a long
history as a prominent city in the state, even serving as the co-capital of Connecticut from 1701
to 1873. As a coastal city, New Haven has always benefited from its role as a sea port; this
trading made it a center of commerce in the state, and has shaped much of its growth as a city.
New Haven has also gained national prominence as the first in the nation to initiate a citywide
beautification program public tree planting program, when in 1790 there was an effort to plant an
urban canopy of elm trees across the city, hence the city’s nickname as the “Elm City” (Market
New Haven and Town Green Special Services, 2019).
The design of the city centers around the New Haven Green, established in 1638, which
was originally used for gatherings and religious ceremonies. The New Haven Green is one of the
oldest and most well-known town greens in the country. The New Haven Green has continued to
be a center of life in the city, whether for concerts, protests, visits from prominent political
figures, or road races. New Haven is known as one of America’s first planned cities because of
the New Haven Green, as well as its iconic Nine Squares grid form (Boyle, 2014).
Yale University, likely the most well-known feature of the city, makes up much of the
infrastructure and economy in the city center. Established in 1701, and known as one of the most
prestigious institutions of higher education in the nation, the university has had the time and
power to influence the city planning and economy to its benefit, largely through strategic land
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Table 4. New Haven Demographics Data: Race/Ethnicity (U.S. Census Bureau, 2018)
Race/Ethnicity

Percentage of the City

White

44.14%

Black

32.96%

Native American / Indian

0.41%

Asian

4.72%

Pacific Islander

0.03%

Other

13.47%

Mixed

4.27%

Hispanic

30.29%

Table 5. New Haven Demographics Data: Annual Household Income (U.S. Census Bureau, 2018)
Annual Income

Percentage of the City

<$20,000

26.98%

$20,000-$40,000

21.88%

$40,000-$60,000

15.07%

$60,000-$100,000

18.72%

$100,000-$150,000

8.46%

$150,000-$200,000

4.59%

$200,000+

4.30%

Table 6. New Haven Demographics Data: Age (U.S. Census Bureau, 2018)
Age

Percentage of the City

Under 17

22.69%

18-30

26.18%

30-65

41.06%

65-85

8.84%

85+

1.23%
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purchases and lobbying. There is a persistent tension between the university and the city’s
residents for this reason.

The population of New Haven is estimated to be 129,993 people (U.S. Census Bureau,
2018). Like Hartford, New Haven is a majority-minority city, with 44.14% of its residents
identifying as white, although this is a larger white population than Hartford (Table 4). The
median household income is approximately $41,000 (U.S. Census Bureau, 2018). Both of these
are noticeably lower than the state at large, but not as low as the city of Hartford. For reference
on demographics of the city, please review Table 4, Table 5, and Table 6.
New Haven has six other major parks in addition to the New Haven Green. Edgewood
Park was established in 1889 through the land donations of multiple wealthy men in the city.
This park was designed by the Olmsted Brothers, and includes a duck pond that has been
restored and maintained by environmental nonprofits and community groups in the area. The star
of East Rock Park is the 300 foot high cliffs that rise over the city. This park was also designed
by the Olmsted Brothers, alongside Donald Grant Mitchell. This park straddles the boundary of
New Haven and Hamden, and features a prominent automobile road. Edgerton Park also
straddles the New Haven - Hamden boundary. This park was originally the estate of Eli Whitney
Jr., then it became the estate of industrialist Frederick F. Brewster, who donated the land to the
city when he died. Beaver Pond is a wetlands area introduced to the city in the 1800s, when the
ten farmers who received ownership of the land requested that the city support them with
drainage issues. The city took them up on their offer, and has been involved in the area ever
since. The city has since then acquired the land, and has slowly added public amenities to the
land, including Hillhouse High School. Lighthouse Point Park was purchased by the city from
the East Shore Amusement Company in 1924. The most well-known feature of the park is the
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Five Mile Lighthouse, which had an illustrious career before being retired, as well as the only
public swimming beach in the city. Lighthouse Point Park is next to the Morris Creek Nature
Preserve, and is on the Atlantic flyway, which is a major migration route for many winged
species, notably butterflies and hawks. West Rock Ridge State Park is located in New Haven as
well as Hamden and Woodbridge. It was established as a city park of New Haven in 1826
through the donation of land by Elijah Thompson. In 1975, an act of the Connecticut state
legislature turned control of the land over to the state, and established it as the state park it is
today. This park boasts cliffs similar to East Rock, as well as many hiking trails. In 1946, the city
of New Haven also established a nature sanctuary focused on outdoor learning with land
connected to West Ridge State Park (City of New Haven, 2021).

1.4 Parks and Sustainability
Sustainability is the crux on which environmental protection and equitable societies rest.
Cities, in particular, are notable opportunities for the implementation of sustainable measures and
incorporation of sustainability principles into planning. These areas need to be more sustainable
due to continued development projects, the large cycling of resources (from acquisition, to usage,
to waste), and cross-cultural communication centers. As the consequences of climate change bear
down on us, cities must face a new set of challenges. City plans and designs must account for
climate resiliency, as planners need to design cities for increases in the severity and frequency of
storms, extreme temperatures, precipitation, and natural disasters. This makes sustainability take
on a new meaning. The dominant conception of sustainability breaks the term into three major
components; social sustainability, economic sustainability, and environmental sustainability
(Figure 1). All three of these must be present for a truly sustainable project or system. Urban
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parks systems have the potential to improve all three of these components in the places they are
constructed.

Figure 1. The Three Pillars of Sustainability

Social Sustainability
There is a large body of evidence that shows that parks improve the social sustainability
of the communities in which they are located. This includes public physical health, public mental
health & wellbeing, social integration, and community stress. Humans are in less contact with
nature than ever before, and this loss has spurred researchers to study the benefits of parks in
depth (Hartig et al., 2014). After recognizing this loss and researching the benefits of it,
researchers are now calling for the recognition that a sense of place should be a public health
construct (Frumkin, 2003), and that collaboration between health professionals and urban
planners must be prioritized (Chawla and Litt 2013; Kent and Thompson 2014). The figure
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below demonstrates the impacts that frequent interactions with nature can have on health and
wellbeing, which helps improve the social sustainability of the community.

Figure 2. Flow Chart of Positive Social Impacts of Urban Parks

Parks have a positive impact on the levels of physical activity of the populations that live
nearby. They can encourage physical activity even in crowded urban settings and, in fact, park
users are more likely to reach the recommended levels of physical activity than non-users (GilesCorti et al., 2005; Hartig et al., 2014; Kabisch et al., 2017). This is true not just for adults, but for
the elderly and young people as well (Payne et al., 2005; Chawla, 2015). This increase in
physical activity due to parks has been shown to lead to improved physical health outcomes as
well as healthier weights among children near a park (Payne et al., 2005; Potwarka et al., 2008).
It even has been shown that as a result of increased exercising, park users have lower levels of
related diseases in local populations (Cohen et al., 2016; Kabisch et al., 2017). This is especially
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important when considering populations of people of color or those who are low-income, since
have less access to health services and they experience lower rates of physical health, notably
higher rates of obesity, than their white, affluent counterpart populations (Institute of Medicine,
2003; Braveman et al., 2010; Barr, 2014; Ogden et al., 2014).
Parks can also have a positive impact on wellbeing. They can help decrease stress, as
well as provide secondary benefits for health and wellbeing. Decreases in stress and increases in
wellbeing have been scientifically proven, for instance in a 2016 study which showed that parks
had a positive psycho-social-spiritual impact on wellbeing (Svendson & Campbell). The positive
impacts parks have on anxiety and mental health as a whole have a long history in research, from
improvements in mood before and after visiting a park, to the odds of good mental health being
higher for those that perceive their neighborhood as highly green, to contact with natural
environments leading to improve human cognitive function and mental health (More & Payne,
1978; Sugiyama et al., 2008; Bratman, 2012). This information has spurred the recent “forest
bathing” movement, a mindfulness practice of being present in nature as a coping mechanism for
stress (Li, 2009). It has also been the basis of the recent “Nature Rx” movement, which frames
nature as part of a holistic solution towards therapeutic healing and overall wellbeing (Crnic &
Kondo, 2019; Rakow, 2019).
Parks have also been shown to improve social integration and ties. Urban parks are
gathering spaces. They provide spaces for park visitors to gather and therefore strengthen as a
community (Chiesura, 2004). These gatherings can look like teenagers spending time with
friends, playgroups for babies and their mothers, dance classes, performance groups, protests,
romantic dates, exercise groups, and more. All of these activities build social ties, and therefore
connect the community to each other more deeply.
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Environmental Sustainability
Cities rely on urban parks, among other things, to help their sustainability efforts because
urban parks have the ability to benefit the environment and provide ecosystem services to the
urban landscape. However, the impact of parks varies widely on a case-by-case basis (Mexia et
al., 2018). For instance, there is a big difference in the biodiversity of and ecosystem services
offered by an urban forest with a diversity of flora and fauna than a park that is only grass.
However, when designed with ecology in mind, there is a potential for urban parks to be sources
of biodiversity and support for endangered species (Alvey 2006).
The future of urban park systems is to incorporate environmental sustainability into park
design as a form of green infrastructure. Building off of Cranz’s four eras of park design (Cranz,
1982), Cranz and Boland (2014) have recently introduced a fifth model that would define the
current and future path for urban parks: the sustainable park. Cranz and Boland argue that this
park model began in the early 1990s, following the momentum from the mainstream
environmental movement. Cities emphasized the sustainable park model to maintain healthy
natural ecosystems and even counter the effects of negative human environmental impacts on
natural resources. In this way, urban parks are part of the larger ecosystems of the cities they
serve.
Urban parks serve numerous roles in helping to build sustainable communities. One of
the most notable and recent techniques gaining momentum is low-impact development (LID).
According to the Environmental Protection Agency (2021), LID features are “systems and
practices that use or mimic natural processes that result in the infiltration, evapotranspiration, or
use of stormwater in order to protect water quality and associated aquatic habitat.” Types of LID
include but are not limited to rain gardens, bioretention basins, planting trees and shrubs,
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stormwater reuse, green roofs, and permeable pavement (Lefèvre et al., 2021). These types of
LID innovations are highly recommended to be adopted and integrated with urban parks in order
to reduce urban runoff impacts on natural ecosystems. Feldman et al. (2019) conducted a study
looking at a pilot rain garden that was built in Shoelace Park, Bronx, NY and showed that using
parks to manage urban stormwater has the potential to mitigate urban runoff impacts.
Urban parks also address bioremediation projects. Many contaminated soil sites exist in
cities that still hold the remains of development from industrialization and deindustrialization of
the past century. These are referred to as brownfields (DeSousa, 2004). Because of the
contamination, many of these land plots are considered unfit for new development, at least
without extensive funding and resources. One solution for these sites has been to remediate them
and convert them into urban parks (Cranz & Boland, 2014). In a time of limited urban space for
new parks, this is a great solution for park planners as well (Harnik, 2006).
Strategic park design can even work as a tool to mitigate the impacts of climate change
like an increase in the urban heat island effect (Manoli et al., 2019). This phenomenon of extra
warming in cities, caused by released heat from vehicles and cooling infrastructure and absorbed
heat energy in urban surfaces like pavement, sidewalks, and buildings, can be both a public
health risk and a cause for additional fossil fuel usage when cooling buildings in the summers
(Bristow et al., 2010). With the role that urban parks play in shading, evapotranspiration, and
enhancing local wind patterns, they can certainly play a role in mitigating urban heat islands
(American Planning Association, 2021).
While urban parks may be considered restricted in size and not naturalistic spaces, they
still provide many urban ecosystem services (Davies et al., 2011). City residents benefit from
services like water and air purification, wind and noise reduction, carbon sequestration,
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microclimate regulation, wildlife habitat (Mexia, 2018). Some of these services, like carbon
sequestration and microclimate regulation are incredibly valuable and necessary for addressing
climate change related problems.

Economic Sustainability
Urban parks provide economic value to cities, which can be measured in the savings and
revenue they create for individuals and the government. The figure below displays four major
economic benefits of urban parks systems as identified by the TPL: revenue to the government;
revenue to individuals; savings to the government; and, savings to the individuals. Each of the
seven methods laid out in this chart contribute to at least one of these four benefits (Figure 3).

Figure 3. Economic Value of Urban Parks Flow Chart

One major way parks can generate revenue for governments and individuals is through
visitation from outside users. Parks are an attraction that outsiders will make trips to experience
(Harnik, 2010). These trips may include fees for visiting the park, stops for lunch, gas at a city
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station, and many other purchases that stimulate the local economy. For instance, in 2007, San
Diego calculated that tourists who came to the city because of their parks spent a total of $114.3
million. The tax revenue to the city from this sum was calculated to be $8.6 million, and the
collective increase in wealth from this tourism for citizens was $40 million (Harnik & Welle,
2009).
This benefit is something that is recognized by Hartford and New Haven park developers,
and kept in mind when maintaining the city park systems. For instance, in Hartford, much effort
has been put into Riverside Park and the surrounding area in order to attract people from outside
Hartford. This riverfront public space is extensively used for programming, like concerts and
festivals, that are designed to attract these populations and show them that Hartford is a tourist
destination. There has been extensive work done through the local organization Riverfront
Recapture, and millions of dollars in grants have been given to the work from the city
governments, local foundations, and state companies (Riverfront Recapture, 2021). However,
while this development strategy has benefits, it is also a negative for many residents, since the
parks in their own community are not designed for them, but for outsiders, which makes them
less likely to be accessible for residents and fit their needs. It also means that the money being
spent to attract outsiders is not being spent on residents.
There is an extensive body of literature that shows the positive impact of parks on nearby
property values (Nicholls & Crompton, 2005; Harnik & Welle, 2009; Nicholls & Crompton,
2019; Allen & Stevens, 1985). People value living near a nice park. One notable example of this
positive impact is what has been termed the Central Park Effect, which describes the
phenomenon that the property values of buildings within a few blocks of Central Park benefit
significantly from the park (O’Neill, 2015). Living with a view of Central Park raises the
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property or rental value noticeably, adding 15.4% to 75.6% to the price per square foot of an
apartment, depending on the street in which it is located (O’Neill, 2015). However, there are
limitations to this positive impact. It only applies to properties within a short distance of the park
in question, with most of the value within 500 feet of a park (Harnik & Welle, 2009).
Additionally, park quality is an important factor; if a park is perceived as dangerous, or is not
well maintained, there can be a negative effect on property values (Harnik & Welle, 2009).
Parks can also save municipal governments money by reducing stormwater costs. Cities
are lined with impermeable pavement, from parking lots to streets to building rooftops. Because
of this, when it rains, stormwater is not able to permeate the pavement and instead rushes
through streets, overwhelms streams, picks up pollutants, and can even flood areas of the city.
All of these have costs that the government has to pay. Parks mitigate the effects of this
stormwater runoff by functioning as permeable surfaces, therefore reducing the amount of
stormwater that is unable to penetrate the ground and continue through the water cycle naturally.
This can save a lot of money; in 2007, stormwater retention by the park system saved the city of
Philadelphia $5.9 million dollars (Harnik & Welle, 2009).
Another benefit to parks is that, depending on the vegetation present, they can have a
positive impact on air quality of the surrounding area. At a municipal level, a well-planned parks
system can have a significant impact on the city’s air quality in total. Parks also have a limited
ability to decrease the air pollution in their local neighborhood (Hartig, 2014). This saves the
government money when it comes to improving air quality as well as mitigating the impacts of
air pollution. This saves individuals money as well, since they will have improved health
outcomes if the air quality is improved where they live (Harnik and Welle, 2009).
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Positive impacts in community cohesion and health values are covered under social
sustainability in the prior section. However, it’s important to note the economic benefits of these
outcomes as well. Individuals and governments will save money on expensive healthcare costs,
and governments will have less need to spend money on programming to improve community
cohesion. While it’s difficult to truly measure the economic impact of community cohesion from
parks, it is often measured through the amount of resources residents put into their parks, in
contributions to “friends of” organizations, park-oriented community organizations, and
volunteer hours spent on parks, transformed into a dollar number via a value assigned by the
Independent Sector organization (Harnik and Welle, 2009).
It’s important that all of these major economic values are carefully considered when
calculating the economic value of parks. Parks have wide-ranging effects on the economy, and
it’s important that as many of them as possible are considered in order to get a true estimate of
park value (Allen & Stevens, 1985).
1.5 The Issue: Equitable Park Access
In the context of parks, environmental justice refers to the equal access to the mental,
social, and physical benefits of green spaces and parks (Miller, 2019). However, it’s well
documented that park systems are often distributed unevenly within a city, usually along
socioeconomic and racial lines. Rigolon (2016) and the National Recreation and Park
Association (2011) have both conducted literature reviews of the various research studies that
have explored this inequitable park access, confirming that this type of inequity is common
across the country. It has been documented in many cities including Los Angeles, Baltimore, and
Denver. In Los Angeles, an equity-mapping study focused on children and youth revealed that,
in 2005, low income areas as well as neighborhoods with a majority of Latinos, African
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Americans, or Asian-Pacific Islanders had dramatically lower levels of park access than their
counterpart areas (Wolch et al., 2005). In Baltimore in 2009, Boone et al. utilized a needs based
assessment to show that populations with the highest need had access to parks with less acreage
than low-need populations (Boone et al., 2009). Rigolon (2017) found that in Denver, high
income and white people had access to significantly more acres of park, more parks of excellent
quality, and parks that were safer than the other populations studied. This inequity has also been
scaled up to the cross-city comparison level. It has been found that American cities with higher
median incomes and lower percentages of Latinx and Black residents have higher ParkScore
ratings than equivalent cities (Rigolon et al., 2018).
Often, this inequity can be traced back to historic discriminatory policies and practices in
land use and housing, as well as funding mechanisms that prioritize white, affluent areas
(Rigolon et al., 2018). These have perpetuated de facto segregation within American cities
through practices such as exclusionary zoning, restrictive covenants, redlining, blockbusting, and
steering (Bruce, 2013). Each of these methods either segregated people into different racial
neighborhoods or even restricted people of color all together from even owning houses. These
policies also impacted poor Americans and people from other marginalized communities. As
both parks and housing are tied to spatial location, there have been lasting impacts on the
disparity between resources and public goods provided to these existing neighborhoods. Park
development was not left out of this era of planning, as it follows the timeline of these
discriminatory planning practices throughout history.
While there is a strong historical trend in inequitable access to parks, the quality of the
park is an equally important component to consider. In many cases, where park access is
inequitable, park quality is also inequitable. These two compound together and exacerbate the
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inequities identified with park access alone. This was documented in Denver, Colorado, where it
was found that the difference in access to parks between low-income and high-income
neighborhoods was even larger when parks with play amenities and high levels of intimacy were
analyzed (Rigolon, 2014)
Even in cities where park access is equitable, there are still notable disparities in park
quality. For instance, Rigolon (2017) utilized a youth-centered framework to explore park system
inequities in Denver, Colorado. He found that while people in Denver who are low-income and
ethnic minorities are more likely to have closer park proximity, their white and high-income
counterparts are more likely to have higher, safer park quality. This is true more broadly; while
low-income ethnic minority people may have closer access to parks than others, their wealthier
and white counterparts have access to more acres of park, and parks with higher quality and
safety (Rigolon, 2016).
This inequity is especially concerning because people from marginalized groups often
rely on nearby parks for accessing nature more than their counterparts (Romero, 2005). This is
because they have less access to transportation to a wider variety of public parks or wilderness
areas, and they are less likely to be able to afford private recreation activities (Loukaitou-Sideris
2002; Romero, 2005; Boone et al., 2009). Access to nature is particularly important for people
from ethnic minorities, especially young people, because they have higher rates of obesity and
lower rates of physical health than their white counterparts (Barr, 2014; Ogden et al., 2014).
Inequity in park access and park quality is a result of historic discrimination. This same
discrimination is also the reason that marginalized communities benefit from parks more than
their counterparts. Therefore, employing an equity-oriented approach to planning that recognizes
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these truths and purposefully plans future park development to address these inequities is a
popular recommendation in the literature (Boone et al., 2009).

1.6 Geographic Information Systems Background
Geographical Information Systems (GIS) technology is a tool used to collect, display,
manipulate, and analyze spatial data to solve spatial problems. In particular, this tool has been
widely used to analyze park equity in recent decades in the form of accessibility. One of the first
examples of this was by Talen (1997), where spatial data of park access scores and
socioeconomic variables were used to analyze equity of park distribution in two cities, Pueblo,
CO and Macon, GA. Other literature indicated the need for accuracy in measuring accessibility
and equity of parks, by using networks rather than straight-line distances, like with the container
approach (Nicholls, 2001). A widely used approach to analyzing the accessibility of urban parks
has been the container approach, where number of or density of parks are measured in a defined
geographic area (Talen & Anselin, 1998). Other approaches to assessing spatial accessibility of
parks are spatial proximity, which considers traveling costs, and spatial-interaction modeling
approach (also known as the gravity model-based approach), which measures potential spatial
accessibility of parks (Zhang et al. 2011). Alternative modeling methods have been proposed as
well: Zhang et al. (2011) proposed a new park accessibility measure called population-weighted
distance, where different components of existing methods were incorporated as well as
psychological information from choice modeling, probability theory from marketing research,
and local community data. Huang et al. (2020) uses GIS tools for park access analysis in an
international setting as well, with the component of spatial morphology of streets. Through this
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continuous research, many different methodological and empirical contributions in relation to
assessing park distribution equity using GIS have been made.
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Chapter 2: Methods
The objective of this research was to collect information about each city park system and
then use the information to rate the quality of each city park system. This methodology is
modeled off of the TPL ParkScore rating system. Data were collected on park acreage, access to
parks, city investment in parks, and park amenities in both Hartford and New Haven. These data
were used to calculate a score for each city’s park system. We adapted the rating system to fit the
needs of this research since we were working with secondary publicly available municipal data,
which limits our ability to fully emulate the ParkScore methodology (adaptations are described
in footnotes).
First, we used GIS technology to calculate park acreage and access. Acreage takes into
account the median park size of the park system, and the park acres as percentage of area of the
city. Park access is based on a ten minute walkability index that analyzes what percentage of the
city population is within a ten minute walk of a park (Trust for the Public Land, 2020). Then, we
collected data regarding the non-spatial park characteristics of each park in Hartford and New
Haven. These include monetary investment into the park systems, and the presence of five key
amenities across the park systems. Finally, we calculated the ultimate score for each city based
on the data we collected, which can then be compared to the largest 100 cities across the country
that have been rated by ParkScore.

2.1 Collected from Geographic Information Systems (GIS)
This project uses ArcMap 10.8.1, a Geographic Information Systems (GIS) desktop
application created by the Environmental Systems Research Institute (ESRI). GIS helps visualize
and analyze information by mapping out data. This tool can be applied to any field of study that
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requires a spatial component, as it allows users the capability of solving problems, displaying
information, showing trends, and other geospatial uses. It is particularly useful in measuring
access to parks, as it can combine demographic data and spatial data collected from municipal
and federal sources to assess how well parks are serving communities (Table 7). This tool was
used to collect data for the acreage and access categories of the scoring for our cities, as well as
visualizing these results. GIS was also used to do further analysis on demographic data and park
accessibility to be considered and incorporated into New Haven and Hartford Park analysis.
Demographic and population data were collected from the 2018 data provided by the
American Community Survey. Census block group data with age, median income, and
race/ethnicity were downloaded from the U.S. Census website as a csv. file. All boundary data
were collected as polygon shapefiles, which is a file format for storing spatial vector data, and
were then added onto two separate ArcMap documents and stored in the same geographic
projection and coordinate systems as their respective cities. The process of downloading datasets
for the both cities required removing unnecessary data from the dataset (i.e. golf courses,
parkland outside of city boundary) and merging relevant data (i.e. parks and recreational sites).
Parcels that were considered parks according to the criteria provided by the ParkScore
methodology (e.g. parks are considered publicly-owned local, state, and national parks, trails,
and open space; school parks with a joint-use agreement with the local government; privately
owned parks for full public use) were kept, while parcels that did not fall into these categories
were deleted. Hartford parks data were provided as recreational sites and park space while New
Haven parks data were provided as land trust preserves, park space, and triangles. Triangles, in
this case, are defined as parks in the shapes of triangles, as are common at the intersection of two
streets forming an acute angle. Separate Hartford and New Haven personal geodatabases, which
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Table 7. Sources of Data
Source
Data

New Haven
Data

Hartford Data

Parks Boundaries

City of New Haven GIS Portal

Neighborhood Boundaries

City of New Haven GIS Portal

Population Data

U.S. Census Bureau, American Community
Survey (2018)

Age Data

U.S. Census Bureau, American Community
Survey (2018)

Race Data

U.S. Census Bureau, American Community
Survey (2018)

Income Data

U.S. Census Bureau, American Community
Survey (2018)

Block Group TIGER/Line
Shapefiles

U.S. Census Bureau, Geography Division

Parks Boundaries

City of Hartford Open Data

Recreation Boundaries

City of Hartford Open Data

Neighborhood Boundaries

City of Hartford Open Data

Population Data

U.S. Census Bureau, American Community
Survey (2018)

Age Data

U.S. Census Bureau, American Community
Survey (2018)

Race Data

U.S. Census Bureau, American Community
Survey (2018)

Income Data

U.S. Census Bureau, American Community
Survey (2018)

Block Group TIGER/Line
Shapefiles

U.S. Census Bureau, Geography Division

31

are a type of database that allow the storage and management of spatial and non-spatial
information in one file, were created to store data. Census block group data were selected as the
unit of analysis, in accordance with the methodology of ParkScore. This data is also useful in
detail and spatial specificity, since block groups are the second smallest unit provided by
geographic census data. Data were selected from 2018 to be in line with ParkScore data as well.
The median park size for both cities were found by using values collected from the map
attribute tables. We gathered the median park size by placing individual park areas in ascending
order and selecting the median area value, in acres. We collected park acreage by finding the
percentage of each respective city park in relation to the city area acreage. A spatial join between
the census data table and downloaded TIGER/Line shapefiles allow for the population data to be
connected to each respective census block group. In this way, the data tables can be visually
represented and used in GIS for analysis.
In order to find the percent of residents within a ten minute walk to park, multiple
methods were considered, but the most straight-forward method was selected: creating a buffer
from the park edges, selecting all census block groups that fall within the selected “contain the
source layer feature”, calculating the percentage of each census block group that fell outside of
the buffer area, and using that value to find the percent of each demographic group that is
without a ten minute walk access. A simple 0.5 mile buffer was created around each park, since a
ten minute walk is generally considered to be half a mile (U.S. Department of the Interior, 2017).
The buffer tool is a proximity analysis tool that is often used to define the area around a specific
feature within a specific distance. The selection tool was used to identify the Census block group
plots that fell within these selections and were considered to be “within a ten minute walk”. The
block group plots that did not fall within these selections were considered to be without access to
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a ten minute walk away from a park. The data associated with these block groups were
multiplied by the percentage of the census block group parcel that did not fall within the
selection and calculated as a percentage of the total city populations. It was then recorded as the
population represented to be without ten minute walk access from a park. Further analysis of
demographic data was done in relation to this ten minute walk analysis by joining the race, age,
and income census tables to the TIGER/Line shapefiles. In the same way that the general ten
minute walk analysis was conducted, the ten minute walk analysis for these other criteria was
found and recorded.

2.2 Non-Spatial Park Characteristics
Investment. One important measure of the quality of a park system is the money that cities
spend on it. For this assessment, we measured investment through a count of the annual public
money budgeted to the park systems for each city1. This was obtained from city websites and
public records.
Amenities. In this study we measured five of the six2 key amenities that were chosen by
ParkScore for their calculations: basketball hoops, off-leash dog parks, playgrounds, recreation
& senior centers, and splash pads & spraygrounds. This methodology focuses on these amenities
because they are pragmatic, as they are easy to count and compare across cities, and are
consistently popular across most park systems. They were also chosen because they are
representative of a full range of age levels: playgrounds/Splash Pads for kids, basketball hoops

1

The ParkScore rating system also collects information on nonprofit spending and volunteer hours for each park system through
an annual survey, and integrates this information into their investment rating. We have adapted their methodology to fit the
2
The sixth key amenity in ParkScore was restrooms, but data for this could not be reliably collected using our methods, so it was
excluded.
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for teens, dog parks for adults, and senior centers. The sum total of each of these amenities in the
city park systems was found and then calculated into a per capita figure.
These data were gathered from multiple sources. We collected data from the local
governments of each city through phone calls and emails. We gathered information from the
official city websites. We were in communication with a member of the Hartford Parks and
Recreation Commission, which resulted in access to a series of past presentations and research,
from which we collected much of the Hartford data. We were also in communication with
multiple people at the TPL, notably William Klein, national Manager of Parks Research. We
confirmed the amenities data we collected with officials from both city governments.

2.3 Ultimate Score Calculation
To determine each city’s rating, points are assigned via each of the 10 measures for
which data were collected above, and split into four categories: acreage, investment, amenities,
and access. A city can gain up to 100 points in each of these categories. The score out of 400
points for each city is then normalized to a rating out of 100. The scoring is relative, compared to
the other largest 100 cities that are rated; the scores are based on a curve. So, for each measure,
the city with the lowest value receives 1 point, and then cities are placed between 1-100 points
based on where they fall within the range of values. To account for outliers, a city whose value is
more than double the national median for a particular measure will receive the full points for that
measure.
For this research, we obtained the breakdown of scoring data for the largest 100 cities, as
calculated by ParkScore. We scored Hartford and New Haven by looking at which cities had the
same values for each measure, and assigning our cities the same points that the comparable cities
received. For instance, New Haven has 0.8 dog parks per 100,000 residents. According to the
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scoring breakdown, New Orleans, LA also has 0.8 dog parks per 100,000 residents, and received
25/100 points for this value. Therefore, New Haven should receive 25/100 points for dog parks
as well. Acreage is a score out of 100 points, with half of the points calculated based on median
park size, and half calculated based on park acres as percentage of city area. Access, based on the
percentage of the population living within a ten minute walk of a public park in the city, is a
score out of 100 points. Amenities is a score out of 100 points. Each of the five key amenities is
scored out of 100 points for a total of 500 points. This value is then normalized to a rating out of
100 points. Investment is a score out of 100 points. It is based on government spending per
resident. This value will not be properly comparable to the cities rated by ParkScore, because it
does not include nonprofit spending on parks, or volunteer hours dedicated to parks, as the
ParkScore values do. To account for this, we multiplied the New Haven and Hartford values by
three, to account for the two sources of investment we were not able to include.

2.4 Limitations in the Data Collection
There are several possible limitatations in our data collection. One of the main limitations
were potential inconsistencies with what was considered a park in the data provided by each city
government. In order to collect the parks information, ParkScore contacted each city for GIS data
or, if no data were provided, GIS data were created for each city using available information
from municipal websites, state/county GIS data, or satellite imagery. In this way, land that was
considered a park was determined by each municipality or from limited available resources. Our
data were prepared to follow ParkScore’s guidelines for park eligibility as close as possible.
Using this consideration for what was a park, there are clearly some possible areas for
inconsistencies. For example, in the GIS data collected, we considered all parks from New
Haven as parcels labeled as land trust preserves, park space, and triangles while the parks data
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from Hartford included parcels labeled as recreational sites and park space. While these
categorizations of land were not included in the actual evaluation and analysis of the data, there
may be inconsistencies in what is considered a park between cities that leave room for error.
Therefore, for this research, what is considered a park is defined by the Hartford and New Haven
publically available data. These unstandardized considerations of what is and is not a park space
can obviously affect the values collected for acreage and access. One major hurdle in the
collection of the amenities data was the websites of the two cities. Both websites exclude all but
what they consider the main parks, that have larger acreage and can be seen as tourist attractions.
There was no data on the over one hundred other parks in each city. This is a problem not just for
data collection, but also for residents who are looking for information on parks they can benefit
from. This is a form of inaccessibility as well.
Another limitation to the data was the temporality of park information. Although there
are many different open source downloadable GIS data that help increase transparency and
public participation, much of these data were last updated more than five years ago. Regularly
updated data can provide more accurate information, and even more so confirm to people using
the data that it is as close to accurate and updated as possible. It is recommended that park
information and GIS data that is publicly available be annually reviewed just to confirm
reliability and accuracy.
An aspect of data collection that likely greatly alters the collected data from the actual
values is the method chosen to find the percent of residents living within a 10-minute walk to a
park. As explained in the Methodology section, the method used for this was to create a simple
0.5 mile buffer layer from the urban parks and to use the area outside of that layer to find the
percentage of people living outside of the buffer area. This method was chosen instead of a
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network analysis, which is a method of proximity analysis that considers the street network of a
city to create an area of walkability and avoids possible barriers. This method likely would lead
to a smaller 10-minute walkability area with the added criteria. By selecting the buffer method
instead of a network analysis like one that ParkServe uses, it is likely that we have made an
overestimation of people who live within a 10-minute walk analysis. Despite these limitations,
our values are comparable to those provided by ParkServe.
As it is with any attempt to assign scores to complex systems, the ParkScore rating
system has its limitations to measuring the true equity and access of a park system. For example,
while finding the percentage of people living within ten minutes of a park is valuable, this
measurement does not guarantee that those residents are even using the park. An equally
important factor to consider is not just the location and amenities of parks, but also the
programming and engagement with community members that parks offer to residents. People
can be motivated and encouraged to use their local parks more when there are specific outreach
measures taken.
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Chapter 3: Results
In this section, we sought to evaluate the equity of the Hartford and New Haven park
systems, compare them to one another, and put them in the context of the 100 largest city park
systems in the nation. We found evidence in the data that showed that while these two cities
boast great urban parks that can compare to the largest 100 cities, there was a lack of equity in
regards to access to quality of parks.
The following figures visually display the maps of Hartford and New Haven with a park
overlay. Figures 4 and 5 show the city parks organized by type (i.e. park, land trust preserve,
triangle, recreational sites), as well as in physical relation to each neighborhood of the cities. The
neighborhoods and characteristics of each neighborhood are commonly known by community
members and used in town planning practices. Therefore, it was important to include these maps
so that this paper is accessible to a wider audience. The map scales make it clear that Hartford is
much smaller in acreage than New Haven, which can also explain how many of New Haven
parks are generally larger in size than those of Hartford. However, the outlier for this is Keney
Park in Hartford, which is the largest urban park in New England.

3.1 Acreage and Access
Some select data points differed from the data collected by the TPL. One notable
example is that in ParkServe, New Haven’s parkland as a percentage of city area is 12%.
However, our GIS calculations showed a value of 17%, which was confirmed by data on the
New Haven government website (Table 8). Similarly, ParkServe states that Hartford’s parkland
is 9% of the city area, while we have found it to be 13.5% through mapping data. The data from
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Figure 4. Map of Hartford Parks and Neighborhoods
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Figure 5. Map of New Haven Parks and Neighborhoods
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Table 8. GIS Spatial Calculations
City

Median Park Size
(Acres)

Parkland as Percentage
of City Area

Percentage of Residents within a 10
Minute Walk to a Park

Hartford

0.94

13.5%

99.9%

New
Haven

5.13

17%

96%

Table 8 were collected using GIS technology via ESRI’s ArcMaps. All of these data have been
calculated by the TPL through their ParkServe service for smaller cities.
It should also be noted that there was a substantial difference between the median park
size between the two cities, as Hartford claims a meager median park size of 0.94 acres while
New Haven boasts 5.13 acres. The table below also shows that the percentage of all residents
within a ten minute walk to a park in both cities is considerably high, with almost 100% of both
city populations living within the area that would be considered a ten minute walk to a park. A
breakdown of the percentage of people from different racial, economic, and age backgrounds
within each city that are not within a ten minute walking area from a park can be found in Table
9. According to the data collected, the populations in New Haven that are more likely to live in
areas that are not within a ten minute walking distance from a park are Asian, white, and mixed
populations; with a high annual household income; and older. In Hartford, the populations that
have the highest percentage of the population living outside of the area of a ten minute walking
distance from a park are American Indian and Alaskan Native populations, people with a
household income of $40,000-$60,000, and ages 18-65.
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Table 9. 10-Minute Walkability Results Table with Demographic Breakdown
Percent of Demographic Group without 10minute Walk Access
New Haven
TOTAL POPULATION

Race

3.97%

0.02%

White

4.86%

0.02%

Black or African American

2.96%

0.02%

American Indian and Alaska
Native

2.21%

0.10%

Asian

8.66%

0%

0%

0%

Other

2.02%

0.025%

Mixed

3.78%

0.004%

Hispanic

2.18%

0.013%

<$20,000

2.16%

0%

$20,000-$40,000

3.06%

0%

$40,000-$60,000

3.24%

0.007%

$60,000-$100,000

4.02%

0%

$100,000-$150,000

6.54%

0%

$150,000-$200,000

19.16%

0%

$200,000+

11.33%

0%

<17

3.67%

0.002%

18-30

3.75%

0.03%

30-65

4.19%

0.03%

65-85

5.26%

0.004%

85+

7.67%

0%

Native Hawaiian and other
Pacific Islander

Annual Household
Income

Age

Hartford
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The New Haven value we collected for the percentage of total city population within a
10-minute walk to the park is the same as that collected by ParkServe, strengthening our data
collected and calculated for the demographic breakdown of the walkability results. However, it is
likely that there is a greater margin of error with the Hartford 10-minute walkability percentage,
as our collected percent value is 5.9% greater than that collected by ParkServe. It should also be
considered that the Hartford data for both the percentage within a 10-minute walk to a park with
the demographic breakdown (in Table 9) and applied into the ultimate score calculation (in Table
13) may not be suitable data. It is clear that the values are so small that they should be considered
negligible.
Figures 6 and 7 represent the cities of Hartford and New Haven with census block group
tracts and the 0.5 mile buffer area around each of the city parks. This is a spatial representation
of who in the city is within a ten minute park in each of the cities. Populations living within the
area of the peach-colored 0.5 mile buffer layer are living within a 10-minute walking distance
from a park, while populations outside of the peach-colored layer live more than a ten minute
walk from a park.

3.2 Investment
The values for government spending in the figure below are based on the General Fund
Expenditures for the relevant departments in each city. In Hartford, the park system falls under
the Parks Program as well as Recreation & Family Services. In New Haven, the park system falls
under the Department of Parks, Recreation, & Trees. Both values are based on 2019 data (Table
10). It is clear from this table that Hartford’s parks system is severely underfunded. The budget is
almost half that of New Haven, a comparable city. This is reflected in the funding for staff as
well; Hartford employs 29 Parks and 3 Recreation Full-Time Equivalents (FTEs), while New
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Figure 6. Map of New Haven Parks 0.5 Mile Buffer Area and Census Block Group Tracts
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Figure 7. Map of Hartford Parks 0.5 Mile Buffer Area and Census Block Group Tracts
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Table 10. Government Spending
City

Government Spending
(total)

Hartford

$2,852,086

New
Haven

$5,382,771

Government Spending (per
resident)

$23.27

$41.40

Comparable Spending Value (per
resident)

$69.81

$124

Haven employs 56 Parks, Recreation, & Trees FTEs (Swarr, 2019). The comparable spending
values represent the spending values multiplied by three, to take into account the other sources of
funding (nonprofit spending and volunteer hours) that ParkScore considers when rating the
largest 100 cities.

3.3 Amenities
Amenities are one key indicator of park quality. The amenities data we collected shows
that on average, Hartford has less amenities than New Haven, with exceptions for basketball
hoops and recreation & senior centers. Table 11 displays the count of each amenity in the
Hartford and New Haven park systems. This is the total sum of each amenity present, across all
parks. For the basketball hoops amenity, one basketball court is counted as two basketball hoops
to account for any half courts. The recreation & senior center amenity category does not include
nature centers. ParkScore counts restrooms, but in this study restrooms were not included in the
calculations because facilities are not consistent throughout the year. Both cities rely heavily on
port-o-potties for fulfilling the service required when needed (usually in summer months), and
have limited permanent restrooms that operate seasonally in a secondary capacity.
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Table 11. Amenities: Total Sum

City

Basketball
Hoops

Off-leash
Recreation & Senior
Playgrounds
Dog Parks
Centers

Splash Pads &
Spraygrounds

Hartford

56

0

29

7

14

New
Haven

21

4

65

4

16

3.4 Ultimate Score Calculation
The figure below is our adapted version of the scoring system for ParkScore. Table 12
shows the per capita values calculated for each measurement, based on the 2018 estimated
population values for Hartford and New Haven, which are 122,556 and 129,993 respectively
(U.S. Census Bureau, 2018). It also shows the points awarded for each of those values, which are
based on the ParkScore breakdown of scoring data for the largest 100 cities.
With 56.8 points out of 100, the city of Hartford would rank #36 on the ParkScore
2019 Park Index. With 75.4 points out of 100, the city of New Haven would rank #10 on the
ParkScore 2019 Park Index (Table 13).
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Table 12. Ultimate Score Calculation Breakdown

Median Park Size
ACREAGE
Parkland as Percentage of City
Area
ACCESS

Percentage Within 10 Minute
Walk to Park

INVESTMENT

Spending Per Resident
Basketball Hoops per 10,000
Residents
Dog Parks per 100,000 Residents

AMENITIES

Playgrounds per 10,000 Residents
Recreation & Senior Centers per
20,000 Residents
Splashpads & Spraygrounds per
100,000

Data
(acres)
Points /50
Data
Points /50
Data
Points
/100
Data
Points
/100
Data
Points
/100
Data
Points
/100
Data
Points
/100
Data
Points
/100
Data
Points
/100

Amenities Points /100
Total Points /100

Hartford

New
Haven

0.9

5.13

2.5
13.50%
35
99.90%

26
17%
45
96%

100

95

$69.81

$124

32.5
4.6

65
1.6

72.5

15

0

3.1

0

100

2.4

5

40

100

1.1

0.62

73

38

11.4

12.3

100

100

57.1
56.8

70.6
75.4

Table 13. Ultimate City ParkScore Rankings
City

ParkScore 2019 Park Index Ranking

Hartford

36th

New Haven

10th
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Chapter 4: Discussion
In comparing Hartford and New Haven to each other, we found that New Haven’s park
system scored better overall. When we compared Hartford and New Haven to the largest 100
cities in the country, they both performed well at 36th and 10th, respectively. However, our
analysis allowed a limited evaluation of equity. This is a problem with the ParkScore system
overall, and we recommend that the TPL adds a fifth category of equity to the ParkScore rating
system. Additionally, we recommend that the TPL adds a calculator feature to their website that
allows smaller cities to gauge their performance and have access to the benefits of ParkScore,
along with separate ranking lists for small, medium, and larger cities.

4.1 Comparison of Hartford and New Haven
One of the goals of this paper is to compare the park systems of the two prominent
Connecticut cities, Hartford and New Haven. Our results showed that New Haven’s park system
has a higher ParkScore rating than Hartford, which may be attributed in part to differences in
park budgets in the two cities. New Haven scores better than Hartford in each of the four
categories except for the access category. Although Hartford earns less points in amenities
overall, it gains more points than New Haven in two of the measures within the category,
recreation & senior centers per 20,000 residents and basketball hoops per 10,000 residents. New
Haven far exceeded the performance of Hartford in median park size, the investment category,
dog parks per 100,000 residents, and playgrounds per 10,000 residents.
Perhaps most notable is the difference in park funding from both cities. Hartford spends
47% less than New Haven on its park system. This difference in funding may likely explain
many of the other park characteristic comparisons between Hartford and New Haven and why
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New Haven scores higher in most of the categories and overall. This is likely especially true with
explaining the higher number of amenities provided per capita in New Haven compared to
Hartford. With New Haven’s government spending on public parks at almost double that of
Hartford, it positions the city to have more capital and resources to improve and maintain their
parks, and likely better serve city residents even beyond the scope of our data.

4.2 Comparison to the Top 100
Another goal of this paper is to compare the park systems of Hartford and New Haven
with those scored by ParkScore, and place these two cities among the ranked list. Both cities
score relatively low in the acreage category. For median park size, Hartford scores very low
compared to the 100 largest cities, at a 2.5/100 score. This is the lowest score that was given in
the 2019 rankings, with only three other cities receiving a 2.5/100 score (Jersey City, Baltimore,
and Newark). New Haven scores better, with a 26/100, but it is still in the lower third of scoring
for this measure. Hartford and New Haven both fair somewhat better with the measure of
parkland as a percentage of city area, at 35/100 and 45/100 points respectively. When it comes to
access, both cities have close to 100% of city residents living within a ten minute walk to a park.
They are both top performers in this category. Hartford scores relatively low in the investment
category, with a score of 32.5/100 points. This score puts Hartford in the bottom third of parks.
New Haven, meanwhile, scores relatively well, at 65/100 points. Both cities perform well in the
amenities category, at an overall score of 57.2/100 for Hartford and 70.6/100 for New Haven.
Hartford scores relatively well across the board, but earns 0 points for the number of dog parks
per 100,000 residents. New Haven does exceedingly well in multiple measures of amenities,
scoring full points for the number of dog parks per 100,000 residents, playgrounds per 10,000
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residents, splash pads and spraygrounds per 100,000 residents. However, the city scores low in
basketball hoops per 10,000 residents at 15/100 points, and relatively low in recreation & senior
centers for 20,000 residents, at 38/100 points. Perhaps the most notable for both cities in
comparison with the rest of the ParkScore cities is the significant amount of splash pads and
spraygrounds per 100,000 residents. The values for Hartford and New Haven (11.4 and 12.3 per
100,000 residents respectively) are well above the values for the other cities, scoring them both
100/100 points in the category, with the only comparable cities being Boston and Cleveland at
10.5 splash pads & spraygrounds per 100,000 residents.
As can be seen through our analysis, Hartford and New Haven compare favorably to
some of the largest cities in the country when it comes to their park systems. The criteria values
and the completed scores indicate that these two cities not only can compare to one another but
would score higher than more than half of the largest US cities as well. Hartford and New Haven
would have ranked 36th and 10th, respectively, if included in the 2019 ParkScore Rankings.
These values explain that small cities like Hartford and New Haven are actually in the
same league as these top 100 cities in terms of park systems and perhaps should be included in
national rankings. In fact, with the indication that both cities would fall in the top half of the
2019 ParkScore list if actually calculated, it is likely that other cities excluded from the largest
100 list of cities used by ParkScore may actually score higher than many of the included cities.
This would place many cities with good, comparable park systems in relation to other cities
across the country and even within each state. States like Connecticut that do not have largely
populated cities, let alone a single city within the list of top 100 largest cities, but have several
cities with park systems that could benefit from further assessment, could then actually be
included.
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4.3 Equity: The Missing Component
The analysis we performed for this research does not allow us to properly evaluate the
equity of the Hartford and New Haven park systems. The data collected measures everything at a
city level, and none of the measures were chosen to achieve a measurement of equity. The data
collected that we can use to gain a limited understanding of equity is the ten minute walkability
index and its breakdown based on demographic data.
Although, as mentioned earlier, the data for Hartford is likely highly unreliable,
Hartford’s data indicates that the populations with the highest percentage of people living farther
than a ten minute walk from a park are American Indian and Alaskan Native populations,
households with incomes of $40,000-$60,000, and individuals ages 18-65 years old. This data
indicates that there are people from marginalized populations in Hartford who do not have access
to a ten minute walk to a park, which is a concern for both how small the city is and how many
parks there are within the city.
Previously, Table 9 showed that the populations in New Haven that have the highest
percentage of people living outside of a ten minute walk to a park are high-income households,
Asian and white populations, and older individuals. From this, it seems the park system may not
equally distributed along different demographic lines in New Haven. However, this does not
mean that those populations don’t have easy and reasonable access to parks. As mentioned in the
literature review, it’s likely that the households from these populations have the ability to easily
access parks via car or even more yard space in their homes to access the outdoors. This
technically unequal distribution of parks is a somewhat common phenomenon and is not a proper
measure of the equity of the park system (Rigolon, 2016).
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It’s also noteworthy that there is a trend of a higher percentage of people over 85 years
old living in the areas that do not live within a ten minute walk to a park in New Haven. Being
within a ten minute walk of a park may be important for people older than 85 years old, as they
may not be able to walk far or drive. Even though recreation and senior centers are an intentional
amenity included in the ParkScore criteria in order to identify amenities for older populations, it
would be valuable to incorporate more holistic assessments of park access for different age
groups.
Another important aspect to point out with the New Haven data is that while we identify
particular groups that live outside the ten minute walkability index buffer, there are many people
outside of this buffer with diverse experiences. For instance, there are individuals with low
incomes that potentially do not have cars or yard space for easy access to open recreational or
green space. These populations and their experiences are still important to consider when making
decisions about how cities want to be able to provide access to parks to all residents in a city.
This analysis of the Hartford and New Haven data makes it clear why additional data
focused on equity is important. The demographic breakdown of the ten minute walkability index
gives us information on one particular symptom of inequity, but cannot clarify the many other
ways that equity shows up in park systems.
4.4 ParkScore’s Lack of Equity
ParkScore, as it stands now, has no measure of equity built into its rating system. The
closest ParkScore comes to including equity is in its ten minute walkability index. For this index,
each city is given the percentage of the overall population that lives within a ten minute walk to a
park, and also a breakdown of this percentage by income level, ethnicity, and age. While this is a
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step in the right direction, this breakdown is not in any way incorporated into the points
determination for the access category of the rating.
This means that if there was a city whose park system was incredibly inequitable, it could
still gain a top rating under ParkScore. If a city ensured 90% of white residents were within a ten
minute walk to a park, but only 0% of Black residents were within a ten minute walk, the city
would still gain high marks in the access category, unaffected by this glaring exclusion.
This inequity in different demographic categories is not just a hypothetical; it already
happens in a limited way in current ParkScore ratings. For instance, Irvine, California was
ranked the seventh best park system in the country in 2020. However, it has a 5% gap between
the percentage of high and middle income residents within a ten minute walk of a park, at 81%,
and low income residents, at 76%. There is a clear signal of inequity in these facts, as this gap is
much larger than many of the other cities in the largest 100 that were ranked below Irvine.
However, that was the end of the ParkScore conversation on this inequitable gap, since the
demographics were not incorporated into the points determination, and Irvine was still able to
gain a top ranking.
By excluding this demographic information from the points determination, it sends a
signal that the information is superfluous, and only a secondary set of facts that are thrown in
along with the serious analysis. It relegates equity to a secondary concern. Despite these
significant concerns, access is the category in which the TPL is performing best when it comes to
equity considerations. For all other measurements, a demographic breakdown or another
intentional way to measure equity is not included.
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4.5 The Future of ParkScore: An Equity Category
There are many ways to incorporate equity into the ParkScore rating system. One way is
to include a demographic breakdown not just for the ten minute walkability index, but for the
other categories as well. For example, the distribution of amenities among different demographic
groups is very important to equity, in addition to just the proximity to a park. This is an
important component that the rating system is missing.
Another component of equity missing from this rating system is the structure and makeup
of the decision making process. Distribution of resources is important in achieving
environmental justice, but so is who is invited to the table when it comes to deciding how to
distribute those resources. This is often even more important than the distribution of resources
itself (Shrader-Frechette, 2002; Agyeman, 2005). To this end, ParkScore could add a
demographic breakdown of the people that make decisions on the park system of a city, and
incorporate that into the rating system. This could be incorporated into the annual survey that the
TPL already sends out to collect information from governments and nonprofits. However, this
data must be collected and interpreted intentionally to avoid tokenship. Another approach could
evaluate the methods of public participation that are built into the park development process.
An additional way that this rating system can be improved (and how parks are planned
and managed) is to be actively responsive to community wants and needs. While a rating system
like ParkScore and the collection of data, such as specific amenities, is good for standardization
and comparison, these are not complete indications of a successful park system that is properly
serving the needs of all people in a city. The way people feel about their parks, the multidimensional uses of parks beyond the provided amenities, and cultural/historical significance are
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all important factors. These are complex aspects of park management but are important
components of the equity of park systems.
The improvement that we recommend most strongly is a fifth category of equity for the
rating system. This change would properly acknowledge and institutionalize the level of
importance that equity should play in the ParkScore rating system. It’s important to be
intentional in who is invited to the table for the construction of the fifth equity category. As
mentioned prior, in order to achieve true justice, the decision making process must be evaluated
as well as the distribution of resources. This fifth category must be designed by people who are
most impacted by the inequity in park systems in this country.
Ultimately, park planners must take an equity-oriented approach to park development that
not only recognizes historical and current inequities, but also uses park development as a tool to
address them (Boone et al., 2009). ParkScore has the opportunity to encourage this approach to
planning through the incorporation of equity into their rating system. Especially after the Black
Lives Matter movement and conversations in 2020 highlighting the clear injustices and racism
embedded into our societies beyond just police brutality, this change in ParkScore’s rating
system would be in line with the justice work happening at the national level. By providing this
data and information, ParkScore can help make parks truly more equitable.

4.6 The Calculator
The largest 100 cities in the country get a lot of attention from ParkScore. While most
cities only receive a measure of the ten minute walkability index, these top 100 cities receive a
full analysis and a ranking. This allows the largest 100 cities access to resources and benefits that
the rest of the country is barred from. These cities are able to hold up their ranking as a sign of
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success, and attract new residents and visitors with it (McCann, 2004). They are able to
understand where they need work, and how to better serve their residents, which is an important
part of the planning process and ultimately benefits the residents of the city. This yearly analysis
allows them to continue a path of growth over time that other cities do not have the same
opportunity to pursue. This disparity between the largest 100 cities and the rest of the country is
not just present for ParkScore; this is how many national organizations prioritize their operations
and initiatives. This is sometimes how federal and philanthropic funding works as well. All of
these opportunities compound to create a national landscape that gives a small subset of cities an
unequal share of resources. It leaves states like Connecticut, where not one of our cities is large
enough to make the largest 100 cities and be rated by ParkScore, out of the larger conversation.
We recognize that the TPL has limited resources, and cannot conduct an annual full
analysis for every city in the country. That would be almost 20,000 cities in 365 days. However,
it’s important that this disparity ParkScore is contributing to by prioritizing the largest 100 cities
is recognized and addressed.
Our solution would be to create a feature on the TPL website that would allow cities to
calculate their own score. This would take the burden off of the TPL to calculate each city, and
place it in the hands of city leaders themselves, who likely know their city better and can gather
the information necessary more easily than someone from the TPL. This is an easy way to
engage more cities in the ParkScore mission, it would allow interested cities to learn from the
ratings they calculate, and cities could even use it to attract more people to their community. It
would also create a more robust, competitive ParkScore institution, since more cities and all of
their innovations and successes would be fully involved.
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One aspect of this feature that we recommend is a delineation between small, medium,
and large cities. It makes more sense for a city to compare itself to cities of the same size, and to
have a clear list of cities it should be competing with. This would be a manageable feature for
ParkScore to add, because their method of calculation is fairly straightforward. The most
sophisticated component - the walkability index - is already created by the TPL for every city in
the country. Everything else could be feasibly understood by city leaders, and easily built into an
online calculator.
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Chapter 5: Conclusion
Evidence shows that public parks provide cities with environmental benefits, positive
health effects, recreational opportunities, community building, educational spaces, and public
amenities. However, certain populations have been systematically denied their fair share of these
benefits because of unjust practices in the creation and maintenance of urban parks. With a lens
of environmental justice, the goal of this research was to assess park quality and accessibility of
two Connecticut cities by gathering information using GIS/data visualization tools. We
compared these cities to one another as well as placed them in relation with cities around the
country.
The TPL has an existing ParkScore rating system that evaluates the quality of a city’s
park system. However, the TPL is limited in its scope and only calculates a ParkScore for 100
cities in the United States. Hartford and New Haven are two cities that do not receive the full
analysis and rating of a ParkScore. They are given only a measure of resident park accessibility
via walking. This is not a complete analysis of the cities’ park systems, and in order for these
cities to truly understand how to serve all of their residents, there needs to be more holistic data
on park system access and quality.
With this thesis, we collected data to determine where Hartford and New Haven fit
relative to the other cities rated by ParkScore. For each city, we collected data in four categories
– access, acreage, investment, and amenities. The access category was assessed with a 10-minute
walkability buffer via GIS. The acreage category included measurements of median park size
and park land as a percentage of city area, also calculated with GIS. The investment category
was assessed through analysis of the public spending dedicated to the park systems. The
amenities category was assessed through the availability of five key park amenities evaluated per
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capita. We found that Hartford and New Haven are comparable to the largest 100 cities in the
country that are rated by the TPL. In fact, New Haven was ranked #10 out of the largest 100
cities.
In our discussion, we explored the limitations of the current ParkScore rating system,
specifically in regards to equity. Notably, while ParkScore collects and presents demographic
data for its ten minute walkability index, it does not incorporate this data into its rating system.
No other demographic data is even collected for the rest of the categories. It’s important that
equity is seriously integrated into the rating systems, and therefore we recommend that a fifth
equity category be added to the rating system.
Another recommendation we made from this research was to add a feature to the TPL
website that allows cities who do not make the largest 100 to calculate their full ParkScore rating
on their own. This calculator would allow for more cities to engage with the mission of
ParkScore, know where they have room to grow, and benefit from a score that can be used to
attract more people to stimulate their economies.
This joint-thesis project is an opportunity to observe how two Connecticut cities are
performing in terms of park quality and accessibility in the context of American cities and
compare them in hopes of getting a better localized understanding of areas of improvement for
the two cities. It also allows us to critically evaluate the methods used by ParkScore, which is
vital because it’s a tool that many communities use when making city planning decisions and
shaping the future of our parks.
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